Claims 

What we claim is: 

1. A purified nucleic acid segment comprising a coding region 
encoding enzymatically active hyaluronate synthase. 

2. The purified nucleic acid segment of claim 1, wherein the 
purified nucleic acid segment encodes the Streptococcus equisimilis 
hyaluronate synthase of SEQ ID NO: 2. 

3. The purified nucleic acid segment of claim 1, wherein the 
purified nucleic acid segment comprises a nucleotide sequence in 
accordance with SEQ ID N0:1. 



4. A purified nucleic acid segment having a coding region 
encoding enzymatically active hyaluronate synthase, wherein the 
purified nucleic acid segment is capable of hybridizing to the 
nucleotide sequence of SEQ ID N0:1. 

5. A purified nucleic acid segment having a coding region 
encoding enzymatically active hyaluronate synthase, wherein the 
purified nucleic acid segment has semiconservative or conservative 
amino codon acid changes when compared to the nucleotide sequence of 
SEQ ID N0:1. 

6. A recombinant vector ^^ect^ from the group consisting 
of a plasmid, cosmid, phage , -^^r y^irus vector and wherein the 
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recombinant vector further comprises a purified nucleic acid/€egment 
havingXa coding region encoding enzymatically active>/nyaluronan 
5 synthase. 

7. Th^ recombinant vector of claim 5, >^herein the purified 
nucleic acid \segment encodes the Strf^ptococcus equisimilis 

8. The recombisnant vector of /6laim 6, wherein the purified 
nucleic acid segment coqiprises a nyfcleotide sequence in accordance 
with SEQ ID N0:1. 

9. The recombinant v^ytor of claim 6, wherein the plasmid 
further comprises an expression vector. 

10. The recombinant vector of claim 9, wherein the expression 
vector comprises a promoter operatively linked to the enzymatically 
active Streptococcus equisimilis hyaluronan synthase coding region. 



11. A recombinant host cell, wherein the recombinant host cell 
is a prokaryotic cell transforraed with a recombinant vector 



comprising a pur rf led nuc] 



encoding enzymaticajS].y activ^e hwluronan synthase. 



ac^d segment having a coding region 
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12. The recombinant host cell of claim 11, wherein^ the 
puriMed nucleic acid segment encodes the Streptococcus equ/similis 
hyaluroi(ian synthase of SEQ ID NO: 2. 

13 . IQie recombinant host cell of claim l/, wherein the 
purified nucleic acid segment comprises a nucl^tide sequence in 
accordance with SEQ ID N0:1. 



14. The rec<3{nbinant host cell of cl^m 13, wherein the host 
cell produces hyaluisvonic acid, 



mt 



15. The recombin 
enzymatically active hyal^ 
hyaluronic acid polymer haw^ing a irfod 




cei; 



of claim 11, wherein the 
synj^hase is capable of producing a 
if led structure. 



16. The recombinant hQslz^ cell of claim 11, wherein the 
enzymatically active hyaluron^f^ synthase is capable of producing a 
hyaluronic acid polymer havd/hg 4 modified size distribution. 



/st cell , where 



17 . A recombinant h^ 
is a eukaryotic cell /transf ecte 
comprising a purified rfucleic acid s 
encoding enzymaticall'^ active hyaluro: 



in the recombinant host cell 
with a recombinant vector 
<gment having a coding region 
n synthase . 
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18. The recombinant host cell of claim 17, wherein yOie 
purifided nucleic acid segment encodes the Streptococcus equis/milis 
hyaluronan synthase of SEQ ID NO: 2. 

19. "^e recombinant host cell of claim 17, /therein the 
purified nucVeic acid segment comprises a nucleotiioe sequence in 
accordance witV SEQ ID N0:1. 



m 



20. The recombinant host cell of claim j9 , wherein the host 
cell produces hyaluronic acid. 



21. The recombinVnt ho 
enzymatically active hyamiro: 
hyaluronic acid polymer ha 




ell of/ claim 17, wherein the 
thasys is capable of producing a 
modiyf ied structure . 



22. The recombinant host ofell of claim 17, wherein the 
enzymatically active hyaluronanXsynthase is capable of producing a 
hyaluronic acid polymer having/aXmodif ied size distribution. 



23. A recombinant host/cell, wnterein the recombinant host cell 
is electroporated to introduce a recombinant vector into the 
recombinant host cell, wherein the recombinant vector comprises a 
purified nucleic acid ^egment having \ coding region encoding 
enzymatically active hValuronan synthase 
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24. The recombinant host cell of claim 23, wherein tl 
purified nucleic acid segment encodes the Streptococcus equisinuLlis 
hyalu^onan synthase of SEQ ID NO: 2. 

25. Vrhe recombinant host cell of claim 23, wherein the 
purified nucleic acid segment comprises a nucleotide/sequence in 
accordance with SEQ ID N0:1 



26. The recombinant host cell of claim 25/ wherein the host 



cell produces hyaluronic acid. 



27. The recombirtant 
enzymatically active hyalu 
hyaluronic acid polymer h 




cell of czlaim 23, wherein the 
synthase is capable of producing a 
a modified structure. 



28. The recombinant host cell of claim 23, wherein the 



enzymatically active Streptococcus pqaisimilis hyaluronan synthase 

\ / 

is capable of producing a hyaluronic acid polymer having a modified 
size distribution . 



29. A recombinant host c^ll, wherein the recombinant host cell 
is transduced with a recombinant vWtor comprising a purified 
nucleic acid segment having /a coding region encoding enzymatically 
active Streptococcus equisimilis hyaluronan synthase. 
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30. The recombinant host cell of claim 29, wherein/ the 
purifred nucleic acid segment encodes the Streptococcus equi/similis 
hyaluron^n synthase of SEQ ID NO: 2. 

31. Th^ recombinant host cell of claim 2 9/ wherein the 
purified nucleic acid segment comprises a nucleoside sequence in 
accordance withXsEQ ID N0:1. 



32. The recotrtlpinant host cell of claj/fti 31, wherein the host 
cell produces hyaluronic acid. 



33. The recombinant host eel/ of claim 29, wherein the 
enzymatically active hy^iVonan syrythase is capable of producing a 
hyaluronic acid polypripx hav\ng a/nodified structure. 



6 



34. The recotfibinant hoA- cell of claim 29, wherein the 
enzymatically active hyaluro^an "teynthase is capable of producing a 
hyaluronic acid polymer having a modified size distribution. 



35. A purified composition, wherein the purified composition 
comprises an enzymatically active hyal^ronan synthase polypeptide. 

36. A purif ied/composition, whereiA the purified composition 
comprises a polypeptide having an amino acM sequence in accordance 
with SEQ ID N0:2, 
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of: 



37. A method for detecting a DNA species, comprising the st^s 

OJtsntaining a DNA sample; 
conb^cting the DNA sample with a purified nucleic aoid segment 

accordance with SEQ ID N0:1; 
hybridi^ng the DNA sample and the purified /nucleic acid 

segment thereby forming a hybridized complex; and 
detecting Uie complex. 



38. A method ^or detecting a bacterial yfcell that expresses 
mRNA encoding Streptococcus equisimilis /nyaluronan synthase, 
comprising the steps oi 

obtaining a bacterikl ^^1 sample; 

contacting at least ade^^ruicleic ac/id from the bacterial cell 

sample with purd/f\ed nuclei/: acid segment in accordance 

with SEQ ID N0:1; 
hybridizing the at least\one/ nucleic acid and the purified 

nucleic acid segment tA^efreby forming a hybridized complex; 

and 

detecting the hybridized /complex, wherein the presence of the 
hybridized compley is inc»icative of a bacterial strain 
that expresses mRNA encoding Streptococcus equisimilis 
hyaluronan synthase 
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19. A method for producing hyaluronic acid, comprising the 

steps 

intrWucing a purified nucleic acid segment havinj/ a coding 
sgion encoding enzymatically active hyalurcman synthase 
int\) a host organism, wherein the host organism contains 
nucleic acid segments encoding enzymes wl/ich produce UDP- 
GlcNAcNand UDP-GlcA; 
growing the hcDSt organism in a medium secrete hyaluronic 
acid; and 

recovering the s^reted hjyaluronic ac/id, 

40. The method accdp^ng to cla/m 39, wherein the step of 
recovering the hyaluroniJJ/acid compr/Lses extracting the secreted 
hyaluronic acid from the medium. 

41. The method according \6 claim 40, further comprising the 
step of purifying the extract^ i\yaluronic acid. 

42. The method according to cMim 39, wherein in the step of 
growing the host organism, /the host oraanism secretes a structurally 
modified hyaluronic acic 



43. The method according to claim 3^, wherein in the step of 
growing the host organism, the host organism secretes a hyaluronic 
acid having a modified size. 
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44. A pharmaceutical composition comprising a preselect^ 
phari^aceutical drug and an effective amount of hyaluronic/acid 
produced by hyaluronan synthase . 

45. \ The pharmaceutical composition of claim 44X wherein the 
hyaluronic^ acid is produced by the Streptococcds equisimilis 
hyaluronan Synthase of SEQ ID N0:2. 



':::;sr 



46. The \ pharmaceutical composition aofcording to claim 44, 
wherein the molecular weight of the hyalj^onic acid is modified 
thereby produciijg a modified ^leculaft: weight pharmaceutical 
composition capable of evading/ar/ immune response. 

\ f7 

47. The pharrrtaceutica;r comp<6sition according to claim 44, 
wherein the molecular weight of /the hyaluronic acid is modified 
thereby producing a Xmodified/ molecular weight pharmaceutical 
composition capable of \ targeting a specific tissue or cell type 
within the patient havirig an affinity for the modified molecular 
weight pharmaceutical composition. 



48. A purified andr isolated nucleic acid sequence encoding 
enzymatically active hyaluroxmn synthase, the nucleic acid sequence 
selected from the group consisting of: 

(a) the nucleic acid sequence in accordance with SEQ ID N0:1; 

(b) complementary nucleic kcid sequences to the nucleic acid 
sequence in accordance \with SEQ ID N0:1; 
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(c) nucleic acid sequences which will hybridize to the nucle^ 

acid in accordance with SEQ ID N0:1; 
{d)\ nucleic acid sequences which will hybridize/ to the 
complementary nucleic acid sequences of SEQ IT) N0:1; and 
(e) nucleic acid sequences which will hybridiz^ to PCR probes 
selected from the group cp^f^isting of/PCR probes of SEQ 
ID SEQ ID N0:4, SBCKID NO: 5, /SEQ ID NO : 6 . 



49. A purif iecL and isolated nuclaifc acid segment consisting 
essentially of a nucle\c acid segment ^needing enzymat ically active 
hyaluronan synthase . 

50. A procaryotic o^\^ ^caryotic host cell transformed or 
transfected with an isolatecVi^cleic acid segment according to claim 
1, 2, or 3 in a manner al^wing\bhe host cell to express hyaluronic 
acid . 



51. An isolated nucleic acid segment consisting essentially 
of a nucleic acid segment encoding hyaluronan synthase having a 
nucleic acid segment sufficiently duplicative of the nucleic acid 
segment in accordance of SEQ ID N0:1 to allow possession of the 
biological property of encoding for Streptococcus equisimilis 
hyaluronan synthase . 



52. A cDNA sequence according to claim 51 
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53 . A procaryotic or eucaryotic host cell transformed or 
transfected with a nucleic acid segment according to claim 51 in a 
manner allowing the host cell to express hyaluronic acid. 

54* A purified nucleic acid segment having a coding region 
encoding enzymatically active hyaluronan synthase, wherein the 
purified nucleic acid segment is capable of hybridizing to the 
nucleotide sequence in accordance with SEQ ID N0:1. 



55. A purified nucleic acid segment according to SEQ ID NO : 3 
capable of hybridizing to SEQ ID N0:1. 

56. A purified nucleic acid segment according to SEQ ID N0:4 
capable of hybridizing to SEQ ID N0:1. 

57. A purified nucleic acid segment according to SEQ ID N0:5 
capable of hybridizing to SEQ ID N0:1. 



58. A purified nucleic acid segment according to SEQ ID N0:6 
capable of hybridizing to SEQ ID N0:1. 

59. A purified nucleic acid segment having a coding region 
encoding enzymatically active hyaluronate synthase, the purified 
nucleic acid segment selected from the group consisting of: 

(A) the nucleic acid segment according to SEQ ID NO: 2; 
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5 (B) the nucleotide sequence in accordance with SEQ ID 

NO: 1; 

(C) nucleic acid segments which hybridize to the nucleic 
acid segments defined in (A) or (B) or fragments 
thereof; and 

10 (D) nucleic acid segments which but for the degeneracy 

of the genetic code, or encoding of functionally 
equivalent amino acids, would hybridize to the 
nucleic acid segments defined in (A) , (B) , and (C) . 
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